Minimal tissue concentrations of glutamate required to produce necrosis of hypothalamic neurons in newborn mice.
Groups of 4-day-old Cox Swiss albino mice were injected once subcutaneously with monosodium glutamate at several doses between 0.2 and 0.5 mg/g body weight. Glutamate, at a dose of 0.35 mg/g, produced neuronal necrosis of a very limited nature in only 60% of the animals and was defined as the minimal effective neurotoxic dose in the 4-day-old mouse. Neuronal loss was not detected in any animals treated with less than 0.35% mg/g of the amino acid whereas lesions became more extensive as the dose was increased to 0.5 mg/g. Glutamate was measured in the arcuate nucleus and plasma 0, 15, 30, 60 and 90 min after injection. These data indicated that duration of glutamate accumulation in the arcuate nucleus may be as important a variable in producing neuronal degeneration in the hypothalamus as concentration of the amino acid in that nucleus.